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Alpine Space
Premise (1) — that is, where did we start from? Eco-AlpsWater

The EU Water Framework Directive 2000/60/EC commits European Union member
states to achieve “good” qualitative and quantitative status of all water bodies.

The ecological and chemical status of surface waters are assessed according to the
following criteria:

* Biological quality, based on microalgae, fish, benthic invertebrates, aquatic flora

* Physical-chemical quality such as temperature, oxygenation and nutrient
conditions

e Chemical quality, referring to environmental quality standards for specific
pollutants. These standards specify maximum concentrations for specific water
pollutants. If even one such concentration is exceeded, the water body will not be
classed as having a “good ecological status”.

* Hydromorphological quality, including river bank structure, river continuity,
substrate of the river bed
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Premise (2) Eco-AlpsWater

pean Regional Development Fune

In the history and implementation of the Water Framework Directive, most of the
results in lakes were focused on the use of microalgae (phytoplankton and
microalgae living on substrates — biofilm) as biodindicators.

Illustration: www.secchidisk.org

In this regard, biomonitoring involves the use of microalgae to assess ecological
status, by quantifying changes in organisms. By evaluating the effects of
environment on organisms, changes may be suspected or proved.
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Premise (3) - Importance of a correct Eco-AlpsWater

pean Regional Developmant Ful

identification of microalgae

Cianobatteri: almeno 3
caratteristiche negative
principali

1. Aumentano nei laghi ricchi
di nutrienti (tipiche specie
eutrofiche)

2. Danno luogo a «fioriture

algali» -
""‘frlfki N o
m?mﬁl \
"y
3. Possono svilupparsi con ceppi Epatotossine e potenziall

Neurotossine

promotori tumorali

tossici, in grado di produrre
un’ampia varieta di tossine

Dermatotossine (es.
Aplisiatossine), irritanti e
carcinogenici (prodotte da
specie marine)
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Alpine Space
Eco-AlpsWater

European Regional Development Fund

Microalgae can be identified by optical microscopy

<1 pm —200 um
1 um =1/1000 mm
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The existence of microrganisms was Alpine Space
recognised in the 17t century

Eco-AlpsWater

Leeuwenhoek’s
drawings of microbes

Antonie van Leeuwenhoek (1632-1723)

Riconosciuto come il primo:

- Microscopista

- Microbiologo

- Scopritore di protisti (“animalculi”)
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Microscopical identification of species

The modern microscopical

classification of species is based on
the identification of discriminant
morphological and morphometrical

characters
flos-aquae klebahnii flexuosum gracile
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Fig. 3. Terminal cells, vegetative cells, heterocysts and akinetes of the four Aphanizomenon
taxa investigated from Czechoslovakian biotopes
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Alpine Space
Eco-AlpsWater
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Fig. 4. Comparison of length (1}: width (w) ratios of vegetative cells (V), terminal cells (T),
heterocysts (H) and akinetes (A) of the four Aphanizomenon taxa investigated
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A major drawback of classifications based on
the numerical analysis of characters
(Phenetic) is that distantly related species
can share morphological (and physiological)
attributes by convergent evolution, that is
the independent evolution of analogous
characters in different lineages

In the oceans, the ‘little brown balls' have evolved independently
at least in three distinct eukaryotic lineages (heterokont algae,
haptophyte algae, and green algae),

Emiliania huxleyi |Haptophyte
CCMP 1205* | Unknown
———Chlamydomonas reinhardtii
—Pleurastrum terrestre
Chlorelta fusca Chlorophytes
"_Ehlenchloris vigensis
Tetraselmis striata
——————Nephroselmis olivacea

antoniella squamata Prasinophytes
“Eﬂmp 1220+
CCMP 1407
Coleochaete scutata ICharophyte
n—l Marchantia pelymeorpha

m_ELycupersmnn esculentum Lznd Plants
Zea mays
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Microscopic examination of algal samples based on the

EUROPEAN UNION

Alpine Space
Eco-AlpsWater

identification of diacritical characters — DRAWBACKS!

1a.
1b.

2a.

2b.

3a.

3b.

4a.
4b.
Sa.
5b.

Heterocytes* and/or akinetes never occur in trichomes: order Oscillatoriales..........ccocovieercacrienenes .2

Heterocytes and/or akinetes develop commonly or occasionally in trichomes (if heterocytes are lacking, trichomes are morphologi-
cally complex with true branching or with akinetes)

Trichomes (without sheaths) very narrow and cylindrical; <3 pm wide (rarely up to 6 um); cells sometimes with separated centro-
plasma and chromatoplasma (parietal arrangement of thylakoids) ... e a3

Trichomes broader; width >3 pm, usually 4-16 um (rarely to 60 pum); trichomes cylindrical to moniliform; cell content homoge-
neous or variably structured (thylakoids arranged radially or irregular) ... el 16

Trichomes without sheaths or within simple, thin sheaths (when present, always one trichome per sheath), solitary or in mats;
trichomes (or filaments) isopolar (both poles with same morphology) with exception (see Figs. 11b and 14):
family, Pseudanabaenaceac. .o.ovuiniiiieisivveinnicininiinies 4

Sheaths wide, containing one or two or more trichomes, at least in a part of a filament; filaments mainly heteropolar: family

Schizotrichaceae 15
Trichomes without individual sheaths, but may possess wide or diffuse, mucilaginous envelopes...... 5
Trichomes with distinct, thin, fine or firm sheaths....................... JOTT PRSPPI | |
Trichomes straight, wavy, or irregularly coiled .........ciiiiiiiiiiiiii 6

Trichomes in regular, screwlike coils

Overlapping morphological features . ,

Requires great experience, and ability to
make use of manuals and «sparse»
literature

Plasticity of phenotypic characteristics that
can vary with environmental conditions

basal filaments and errected branches

Ineffective for identification of the smallest
species

Often, results obtained by different
observers are not comparable
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Polyphasic identification of cyanobacterial isolates

from Australia

WATER RESEARCH 59 (2014) 248—261

Elvina Lee?, Una M. Ryan “, Paul Monis ”, Glenn B. McGregor ¢,
Andrew Bath “, Cameron Gordon “, Andrea Paparini**

Lee et al. (2014) compared the morphological and molecular
characterisations of cyanobacterial isolates (n = 39) collected from various
freshwater sites in Australia.

* Overall, only 46% of the isolates (18/39) were
morphologically identified to species level by at
least one taxonomist

e Of all the isolates analysed by both taxonomists, [#*
species identifications were in complete '
agreement for three isolates (18%, 3/17)

* Genus identifications were in agreement for six
isolates (35%, 6/17)

http://www.maastrichtsts.nl/advancing-microscopy/
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Rilevanza di una corretta identificazione

Planktothrix rubescens

Laghi profondi
Produce epatotossine (microcistine

Planktothrix agardhii

Laghi di bassa profondita, torbidi
Produce epatotossine (microcistine

Tychonema bourrellyi

Laghi generalmente profondi e media profondita
Produce neurotossine (anatossine)

iiterreg H
Alpine Space
Eco-ApIpsWater

European Regional Development Fund

[N IN

HM

NH, Microcistine

ZT

Anatossine
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Rilevanza di una corretta identificazione Alpine Space

. - . Eco-AlpsWater
Dipendenza dalle caratteristiche del campione Eco-Alpsvvate

MO MO
In vivo, con citoplasma In vivo, senza citoplasma

A

SINICE

<

& RASY.c2

14



Nico Salmaso
Seminario di presentazione del progetto Eco-AlpsWater - Sede ISPRA, Roma, 16 ottobre 2019

interreg H

Alpine Space

Great uncertainty in the taxonomic attribution of  *
several algal groups by light microscopy,
especially in fixed samples

N 9 —_—
gy o

Is it really conceivable to think that further
progress can be made in the study-of
biodiversity, ecology and monitoring using

technologies defined over 300 years ago and
adopted in modern ecological studies over the
last century?
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PART C - Project description

C.1 Project relevance

What are the common territorial challenges and/or joint assets that will be tackled by the project?

The assessment of the ecological status in EU is facing serious
challenges, due to the limits of the traditional time-consuming
and expensive classical identification of aquatic biota.

Considering the huge advance in science, innovative next-
generation sequencing monitoring tools are available now to
complement traditional monitoring approaches and to identify
efficient action plans for the recovery of water resources.

La valutazione dello stato ecologico nell'UE si trova di fronte a gravi sfide, a causa dei limiti della tradizionale
costosa e dispendiosa [incerta - incompleta] identificazione del biota acquatico. Considerando I'enorme
progresso scientifico, sono ora disponibili innovativi strumenti di monitoraggio del sequenziamento di prossima
generazione in grado di integrare i tradizionali approcci di monitoraggio, favorendo una migliore identificazione
dei piani d'azione efficaci per il recupero delle risorse idriche.
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